Summary. :For the estimation of the properties of calcium-iron olivines in ironore sinters, synthetic mixtures of CaO, FeO, and SiO2 were prepared and melle.'t ; the obtained olivines were then examined microscopically and by X-ray powder method. The investigations allowed to state, that with the increase of the basicity of sinters, the relation of Fe : Ca in olivines decreases, which causes the change of their physical, optical, and rSntgenometric properties.
to dark grey or grey for olivines containing more than 20 % CaO; in thin sections, fayalite and olivines containing little CaO are bright brown and other olivines are colourless. The crystals are idiomorphic, and appear in the form of rods, rhomboid or square-shaped in crosssection. On several grains irregular cleavage is visible; it seldom agrees 9 _oj~ I 9 ~.H . Fro. 1. C%SiO4-Fe2SiO4 phase diagram after Bowen, Schairer, and Posnjak. The nmnbered points 1 to 7 indicate the assumed compositions of the olivines examined.
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with (001). The cleavage according to third pinacoid is particularly characteristic for synthetic fayalite, whereas for natural fayalite cleavage according to (010) is typical. The indices of refraction were measured by the immersion method using mixtures of methylene iodide and sulphur (table I). It is apparent that the refractive index decreases as the ratio Fe:Ca decreases. Calcium-iron olivines have straight extinction and high birefringence (0-046-0.054), diminishing with increasing content of CaO. They are biaxial, 2V~ 44-47 ~ for fayalite and 48-50 ~ for kirschsteinite. 1
Pttysical properties. To confirm the influence of the content of CaO on the physical properties of calcium-iron olivines, their specific gravity 1 Kirschsteinite is the name accepted by the I.M.A. Commission on New Mineral Names for CaFeSi04; the name ferromonticellite is widely used in metallurgical literature. and microhardness (pressure on the pyramid 200 g) were investigated. It is apparent that the specific gravity and hardness decrease as the content of CaO increases. Observation of the surface of samples after the hardness test shows fissures around the dent, caused by stress; the number of these increases with the brittleness of the mineral. There are also scaly cracks, parallel to the surface of the sample; they appear in cases when the axis of the pyramid is perpendicular to the plane of cleavage (001). In this position olivines have smaller hardness, which indicates the dependence of the hardness on the crystallographic orientation of the surface investigated.
X-ray data. Olivines obtained by synthesis were examined by the X-ray powder method, using cameras of diameter 57.3 and 114.6 mm and Fe-Ka and Co-Ka radiation, monochromatized by Mn and Fe filters. Voltage 30 kV, intensity 12 mA, exposure 8 h. The film was put on asymmetrically. NaC1 was used as an internal standard. In the calculations of interplanar spacings, corrections for the film shrinkage and for the absorption of radiation in the sample were taken into consideratiom The intensity of reflections was estimated visually. The 3~ ]r 3'749 lr 3'804 lr 3"865 2 3"860 2r 3"868 2r 3.900 lr 3"885 111, 120, 030 9 3"518 7 3"572 8 3.596 9 3"631 8 3"653 7 3'659 7 3'656 ?
lr 3"325 3r 3"326 2 3"347 --002 4 3"033 3r 3"068 2 3. particularly the change in the content of CaO and FeO are distinctly reflected on powder patterns. As the content of CaO in olivine increases, the interplanar spacings also expand; for instance, the strongest line for fayalite has the value 2.802 X and for ferromonticellite 2-957 A. The increase of dhk ~ progresses to the extreme content of CaO, 39 %, which corresponds to the olivine with 41.82 % Fe~SiOt and 58.18 % Ca2SiO 4 by weight; above this content of Ca2SiO4, dh~ ~ does not show further increase. A greater content of CaO in synthetic samples above the extreme value results in the formation of diealcium silicate together with olivine of the extreme chemical composition. The increase of interplanar spacings in dependence on the relation Fe2+: Ca 2+ is given in fig. 2 . Ca 2+ with radius 0.99 X substituting Fe 2+ with radius 0.80 enlarges all interplanar spacings, the parameters a, b, and c, and the volume of the unit cell. The median increase of the interplanar spacings is 6 % ; it is particularly big for the olivines with Ca2Si04 content from 0 to 45.47 ~o, whereas for the olivines with greater Ca,SiO 4 content, the values of dhk ~ show only a slow rise. Table I and fig. 3 give calculated values of a, b, and c for all investigated olivines. The increase in c is 7.1%, in b 6.5 %, whereas the increase in a is only 2.1 ~ The figure shows the direct dependence between the amount of Ca 2+ substituting Fe 2+ and the dimensions of the unit cell along axes a, b, and c for the olivines with CasSiO 4 content up to 45.47 wt % (50 tool %); with greater amounts of Ca2SiO4, a, b, and c remain almost constant.
The replacement of ions Fe 2+ by ions Ca ~+ on one of two possible positions in the olivine structure will influence the geometry of the unit cell. From table I it is apparent, that the greatest increase of parameters occurs normal to (010) and (001). One can therefore assume, that in these positions, ions Ca 2+ replacing ions Fe s+ are located chiefly.
Calcium-iron olivines in i~on-ore sinters, developed from the melt, are visible as idiomorphic crystals in the shape of a rhomb. In the case of incomplete crystallization, olivines form xenomorphic grains or lath-shaped aggregates; in quickly cooled sinters, olivines settle into skeletal dendritic grains, forming the background of magnetite. The examination of crystals of olivine in sinters in this study by means of an electron microprobe made it possible to establish their chemical composition (table III) . It is evident that with the increase of the basicity of sinters the chemical composition of olivines changes up to the highest saturation with calcium, which occurs with sinters of basicity about 1.0. With further increase of sinter basicity, the chemical Conclusions. The microscopic examination and investigation by X-ray diffraction made possible the identification of calcium olivines with different chemical composition, from fayalite through kirschsteinite to a calcium-iron olivine with extreme saturation with CaO. The X-ray data (intensity, interplanar spacings, unit cell parameters, a, b, c, and volume of the unit cell) allowed the establishment of the highest content of CaO in silicate melt, i.e. of the extreme content of Ca2SiO 4 at which only the olivine phase exists. The diagrams present all the discussed correlations.
